INTRODUCTION
The general and neurological examination, brain MRI and routine blood parameters gave normal results. HLA-typing revealed DQB1*0602-positivity. The sleep investigations supported the narcolepsy diagnosis: a normal polysomnogram and an MSLT mean sleep latency of 5.2 min (reference values Palm et al. 3 ) with sleep onset REM periods (SOREMPS) in 4/5 naps. Fortunately, CSF obtained following the episode of neuroborreliosis in July 2009 had been saved (frozen), which enabled comparison between pre-narcolepsy onset CSF hypocretin-1 levels and a second CSF sample obtained after the narcolepsy onset on 23 March 2011 (measurement techniques as for Knudsen et al.) . 4 To minimize measurement variability and exclude sample mix-up, samples were analyzed within the same assay kit and results subsequently confirmed in another assay kit. Moreover, confirmation of patient identity and tube labelling is a standard procedure before sample collection.
CSF levels of protein, glucose, IGG-index, and OCB were normal in both CSF samples. As expected, the amount of CSF leucocytes was increased (28 × 10 6 ) in the pre-narcolepsy onset sample and normal in the second sample. The CSF hcrt-1 level was normal (318 pg/mL; 341 pg/mL) before narcolepsy onset but dropped to severe hypocretin deficiency (10 pg/mL; 22 pg/mL) after disease onset.
DISCUSSION
Here we confirm for the first time that hypocretin deficiency develops in parallel to disease onset in human narcolepsy with cataplexy.
It is well known that hypocretin deficiency may present soon after disease onset in narcoleptic patients. 4 However, although these patients are generally reported to be healthy before disease onset, it has never previously been demonstrated their hypocretin system was originally intact. The present finding supports the predominant theory, which, based on animal models, proposes a direct causal and temporal relation between loss of hypocretin-producing neurons and the emergence of the narcoleptic phenotype.
Most probably, an autoimmune reaction causes the hypocretin neuron loss. This theory is mainly based on the very strong association between narcolepsy and HLA type DQB1*0602 6 and a genetic association with polymorphisms in the T-cell receptor alpha gene. 7 The narcolepsy disease onset can be abrupt within a few days but the symptoms can also appear gradually as in the present narcolepsy case. Although post-H1N1 narcolepsy has been described as particularity severe and abrupt, our case must nevertheless be considered to be post-H1N1, as he developed the symptoms only 15 days after the second H1N1 vaccination, in concordance with the increased numbers of narcolepsy cases after the H1N1 vaccinations. [8] [9] [10] Other environmental triggers such as Streptococcus pyogenes infection (increased ASO titers) has also been associated with onset of both sporadic 11 and post-H1N1 narcolepsy, 9 however ASO titers were unfortunately not available in the present case.
The proven fall of CSF hypocretin-1 after the vaccination in our case supports the idea of an autoimmune reaction induced by the H1N1 virus strand used or/and the adjuvant components of the vaccine. However, the increased frequency of narcolepsy after active H1N1 disease and the seasonal variation of new cases 10 imply an active role of the H1N1 virus in the process. Post-H1N1 narcolepsy shares the core symptoms, the HLApredisposition and the hypocretin deficiency with sporadic narcolepsy, [8] [9] [10] which could suggest that the pathogenetic mechanism is identical, including the causal and temporal relationship between development of hypocretin deficiency and disease onset.
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